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INTRODUCTION
Very little international data is available on disability. The purpose of this paper is to estimate the level of functioning of adults in 54 countries and globally using a unique, internationally comparable data set, the World Health Survey (WHS). Estimating disability prevalence is important for several reasons. It allows policymakers, analysts and researchers to assess how important an issue disability is in different parts of the world. Quantifying disability prevalence helps to design interventions in order to prevent disability and to improve the well being of persons who already experience disabilities 1 ,
including their health status, subjective well being and other outcomes. In addition, the Convention on the Rights of Persons with Disabilities (article 31) requires state parties to collect statistics and data on disability and the monitoring of the Convention requires internationally comparable disability data. This research aims to inform future data and research efforts on disability.
Although knowing the prevalence of disability world-wide and at the country level is important, little research has been conducted to rigorously estimate disability prevalence and there is no gold standard to measure disability across countries. A commonly cited global prevalence of disability is from the World Health Organization (WHO). 2 In 1981, the WHO Expert Committee on Disability, Prevention and Rehabilitation reviewed available data on prevalence in different countries and concluded that "no more accurate an estimate can be made than that the disabled comprise about 10% of the world's population" 2 . The 10% estimate has been widely cited. Helander 3 , one of the experts who participated in this committee work, later proposed a lower global estimate of severe and moderate disability of 5.5% for all ages (including children), with a 8.5% prevalence for high income countries and a 5.5% prevalence for low and middle income countries.
Helander used a "rapid calculation of disability prevalence method": based on disability prevalence data in four countries (Canada, China, Great Britain, and Mali), he derived an "operative rate of severe and moderate disability" for each of 18 five-year age groups and assumed that this rate applies to the world. Estimates of disability prevalence have also been developed as part of the Global Burden of Disease (GBD) study 4 . The GBD prevalence estimates are based on systematic assessments of the available data on a wide range of health conditions that last six months or more. The 2004 GBD study 5 suggests that globally, among adults over the age of 15, 19.4% have a severe or moderate disability and 3.8% have a severe disability. In the GBD, disability prevalence is inferred from data on health conditions and impairments alone using available data on distributions of limitations that may result from health conditions and impairments. In
June 2011, the WHO and the World Bank published the World Report on Disability 6 in which global disability prevalence among adults is estimated at 15.6% based on World
Health Survey (WHS) data in 59 countries. Country level estimates of disability prevalence are estimated to vary from a low of 4.3% in Ireland and Norway to a high of 35.9% in Swaziland. The World Report on Disability's measure is based upon a score that aggregates answers to 15 questions in the WHS on difficulties experienced in eight domains (vision, mobility, cognition, self-care, pain, interpersonal relationships, sleep and energy, affect). Each answer is on a scale of 1 to 5: 1) no difficulty; 2) mild difficulty; 3) moderate difficulty; 4) severe difficulty; 5) extreme difficulty/unable to do.
The disability score aggregates all answers, including mild and moderate and ranges from zero to 100. An Item Response Theory approach using a Rasch model was applied to construct the disability score. It is compared to a threshold so as to identify who experiences a significant disability. This threshold was set at 40, which is the average of the disability scores of people who report at least one extreme limitation on any of the items and/or a chronic health condition (e.g., asthma, arthritis, diabetes, depression)
explaining that it includes the following: "such chronic diseases are associated with disability, it is justifiable to use them as indicator conditions for estimating the average levels of functioning across all the chronic conditions that were assessed in the WHS, in order to set a meaningful threshold." 6 This paper aims to determine the prevalence of disability at country and global level by using a measure of disability that is very different from that in the World Report on Disability and to assess if this alternate disability measure leads to different prevalence estimates. While we also used the WHS data, our measure follows as closely as possible the recommendations of the United Nations Washington Group on Disability Statistics (the Washington Group thereafter). This group gathering 100 representatives of government, non-government and disabled people's organizations organized under the United Nations Statistical Office, has developed and tested several disability questions and made recommendations for a short list of six questions to be included in household surveys or censuses in order to move towards a consistent measure of disability worldwide 7 .
METHODS
We used cross-sectional and retrospective complex sample survey data from the World Health Survey (WHS). The WHS is the first source of comparative descriptive data on disability in many countries in all regions of the world. The WHS data was collected in 70 countries in 2002-2004 and became publicly available in 2007. The primary objective of the WHS was to collect for adults comparable health data across countries 8 . In all countries, the WHS instrument was administered through face-to-face interviews, except in Israel and Luxembourg where it was conducted over the phone. The WHS follows a stratified sample design with weights, except in 10 countries where random sampling was used. Within each household, an individual respondent of 18 years of age or older was selected randomly using Kish tables. That person then responded to an individual level questionnaire, including questions about his/her own demographic characteristics, disability and health. In addition, for each household, one household informant responded to a household questionnaire including questions on household's living conditions and demographics (size, number of children). It should be noted that the WHS survey instrument was translated into several languages using cognitive interviews and cultural applicability tests and psychometric tests for reliability. 8 The WHS focused on adults (aged 18 and over) in many countries. Out of the 70 countries where the WHS was fielded, we excluded 10 countries where sample weights are not available and four countries where the WHS data is not nationally representative (China, Congo, Cote d'Ivoire, Comoros). We excluded one country where WHS data was collected partly as a drop-and-collect survey and partly as a telephone interview and was not comparable to other countries (Australia). 6 We also excluded one country due to very high rates of missing data on one of the disability items (Mali). Thus the final study sample consisted of 54 countries.
Disability Measure
The WHS provides a number of questions that can be used to measure disability. This study used a disability measure which uses a set of four questions that match, as much as possible, the short list of six questions of the Washington Group. It includes four questions related to difficulty in seeing/recognizing people across the road (while wearing glasses/lenses); difficulty moving around; difficulty concentrating or remembering things; and difficulty with self care. These questions thus capture impairments through two functional limitations (seeing and concentrating) and two activity limitations/participation restriction (moving around, self-care). It should be noted that these four questions above are included in World Report on Disability measure, together with 11 other questions.
As noted earlier, in the WHS, for each difficulty, individuals could respond on a scale of 1 to 5 as follows: 1) no difficulty, 2) mild difficulty, 3) moderate difficulty, 4) severe difficulty and 5) extreme difficulty/ unable to do. In order to present a comprehensive picture of the range of difficulties, individuals were categorized into five mutually exclusive groups so as to give a detailed picture of different degrees of difficulties for each domain. The five categories with some hierarchy are as follows: (a) persons with two or more severe or extreme difficulties (regardless of whether they reported moderate difficulties in other items), (b) persons with one severe or extreme difficulty (regardless of whether they reported moderate difficulties in other items) , (c) persons with two or more moderate difficulties and no severe or extreme difficulty, (d) persons with one moderate difficulty (no severe or extreme difficulty), and (e) persons who reported no difficulty or who reported mild difficulties only.
In this paper, persons with disabilities include persons in categories (a) and (b) and the prevalence of disability will be shown accordingly. Although this study presents the prevalence of moderate difficulties, this study provides an estimate of the prevalence of disability based on self reports of severe or extreme difficulties only, and not of moderate difficulties. Indeed, earlier research has shown that moderate difficulties may not be as reliably self-reported as severe difficulties. 10, 11 In addition, policy implications in terms of prevention and rehabilitation are more relevant to the population with severe difficulties.
Data Analysis
We use basic proportions to calculate disability prevalence in each country and also for all countries. We adjust for complex sampling (clustering, strata, and weights). Given that one of the objectives of this paper is to make cross-country comparisons of disability rates, we present standardized disability prevalence for each country. We adjust the rates for the respective countries' sex (women and men) composition by fine age groups, We also group countries by income levels using the World Bank country classification and present prevalence estimates for high income countries, upper middle income countries, lower middle income countries and lower income countries. Country group prevalence estimate are age-sex standardized. In addition, prevalence is presented for demographic subgroups: for working age individuals (aged 18 to 64) and for older individuals (aged 65 and older), with a breakdown by sex for each category.
It should be noted that disability estimates had very low standard errors producing very narrow confidence intervals. To simplify the presentation, we have not included 95% confidence interval of the estimates. In addition, all analyses were performed using procedures to adjust for complex sample design or traditional procedures using SAS 9.2.
RESULTS
A description of the sample is presented in Table 1 . The total sample size for all countries for adults aged 18 and over was 250,225. At the country level, the minimum number of observations was 451 for Greece and the maximum number of observations was 38,475
for Mexico. The distribution of men and women varies across countries. The lowest percent of women was in Pakistan (44%) and the highest percent of women was in the Netherlands (67%). Only three countries had less than 50% women (Pakistan, United
Arab Emirates, and Senegal). Similarly, the percentage of older adults (adults over 54 years of age) also varied across countries. The lowest percentage (3%) was found in the United Arab Emirates and the highest percentage (41%) was found in Greece. Three countries had less than 6% of adults aged 65 or older (United Arab Emirates, Slovakia, and South Africa). Table 1 also reports missing data rates. The analysis was conducted for individuals with no missing data on sex, age or any of the difficulty questions included in the disability measure. The missing data rate for all countries stood at 4.9%
(not reported in Table 1) . At the country level, the missing data rate on disability questions ranged from 0% in Mexico to 45.9% in Vietnam.
Country-level prevalence rates in severe disability adjusted for sex and age for the 54 countries are presented in Table 2 . There is considerable cross-country variation in the prevalence of disability among adults across the 54 countries under study, even after standardizing for population structure. Disability rates vary from a low of 2.3% in
Ireland to a high of 30% in South Africa. Overall, disability is highly prevalent in most countries. Five countries have a rate of disability above 20%. Thirty one countries have prevalence rates at or above 10% and 15 countries between 5 and 10%. Only eight countries have prevalence rates below 5%. In Table 4 , prevalence is given for working age individuals (aged 18 to 64) and for older individuals (aged 65 and older) with a breakdown by sex for each age category.
Disability prevalence in all countries is estimated at 12% for the working age population and 39.4% for older individuals. The prevalence of disability is higher for women compared to men for all adults, for the working age and the elderly. The gap in the prevalence of disability between women and men is the largest among the older population: 44.2% of older women have a disability compared to 33.9% of older men. In addition, women more often than men have two or more severe or extreme difficulties:
for instance, among working age individuals, the prevalence of having two or more severe or extreme difficulties stands at 4.8% for women compared to 2.4% for men.
DISCUSSION
To our knowledge, this is the first study on disability prevalence among adults using internationally comparable data and the recent disability measure recommendations of the Washington Group. Overall, results indicate that in the 54 countries under study, severe or extreme functional or activity limitations are highly prevalent among adults.
In this study's findings, there was considerable variation in the prevalence of severe disability across the 54 countries, even after using a standard sex-age population structure. Variation could be due to a variety of factors including differences in the true prevalence of limitations, but also differences in survey translations as has been shown to be relevant in the cognitive testing of the Washington Group's questions in different countries. 12 Based on results for all 54 countries, women in all age groups are found to have higher disability prevalence than men. This result is consistent with findings from other studies in high income countries, although the gender gap is found to be small in such countries. 14 More research is needed on the extent of a gender gap in disability prevalence and its determinants.
Our study estimates that disability is highly prevalent among adults at country and global levels. Only eight countries have prevalence rates below 5% and the global prevalence of disability among adults is 14%. This result suggests that disability is an important public health issue. Yet public health interventions for persons with disabilities such as access to health care among persons with disabilities have been largely overlooked and the major focus has been disability prevention. 1, 15 to an underestimate of prevalence in high income countries. At the same time, it could also be argued that a WHS-based disability measure may overestimate disability prevalence. The introduction to the disability questions in the WHS does not explain that reported difficulties need to be related to a "health problem", as the introduction to the questions of the Washington Group does. In addition, one has to bear in mind that respondents were asked to report difficulties during the last 30 days prior to the interview, which might give rise to an upward bias in estimating disability prevalence.
Indeed, acute and short term health conditions (e.g. leg fracture) not resulting in disability might have been reported. All the WHS difficulty questions refer to difficulties while using assistive devices or the personal help that is usually in place. In addition, difficulty questions refer to people's experience in the actual context in which they live, which will vary from one community to the next and of course from country to country. One should therefore bear in mind that differences in disability prevalence using the WHS may thus reflect differences in individuals' underlying heath conditions, contextual factors as well as access to assistive devices and personal assistance. It is also possible that country differences result from differences in data collection processes across countries. Although the WHS was designed to collect internationally comparable health data with translation /cognitive testing, data were collected by country specific teams. Despite the consistent training of enumerators in all countries, it is possible that data collection was influenced by country specific field contexts. It is important to emphasize that it is not the objective of this paper to explain cross country differences in disability prevalence.
Finally, the WHS collects self reports on functional and activity difficulties, which may be influenced by local culture. 19 In general, the use of self-reported measures for disability has been considered to be valuable in attempts to better understand experiences of morbidity in general, and disability in particular. 20 Moreover, in the absence of observed disability data in many countries, the use of self reported disability questions represents a step forward. It should be noted that the WHS also includes vignettes so as to attempt to adjust for cultural biases in self-reports between countries or socio-economic groups within countries. Unfortunately, at least in selected countries, vignettes have proved to be unable to adjust for such biases. 21 Finally, the WHS data set that was used in this study is a decade old and does not cover children. Further internationally comparable data collection efforts are needed to monitor the functioning of global, regional and country populations and more generally, disability deserves enhanced policy attention and resources in public health at global and country levels and in international development. 
